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(54) Method and apparatus tor forming zipper and stops 



(57) A method and a syssam Jof (orrriing siidcr end 
stops (24,26) on a iisper iape (12) that comprisss lirsl 
and second intertookaisie zipper patts (24), The method 
cortiprtsas Ihe foitowing steps: {&) ttattsrrsitttfig suffident 
ultrasonic wave energy sate first and second areas of 
the zipper tape (12} to cause the first and second inSer- 
locked zipper parts (24) to deform ar»d fose in the first 
and second areas (28,30), the first arsci second sreas 
(28,30) bsirtg separated by a gap: arsd {b) ;-ippfying suf- 
ficiefi! l-teat ;)nd pressure onto a ttjtrd area (SV) of the 
zipper taps to cause lh& inter loci<ed dipper parts to de- 



form and fuse in the third ares (31), a! ieasi part of ths 
tiiirct area being ioeatecf faetweert ths first and second 
ssess (28,30) in the gap. The firs! and seojnd areas 
(28,30) do not impinge tjpon the zipper rails (8S,90). Ths 
third area (31) does impinge upon the zipper rails 
(86,00). Thus the i;ipper rails are dcformsd in the tnird 
area (31), bus m \n adjacent areas located beiow and 
contiguous with the fsr,«l anti second areas (28,30), The 
Ripper japs (12} and paci<agirtg film (16) arecutsiong 
a midsine (32) of the tftssTi area io saver each package 
(10) from S!ie continuous web. 
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Description 

I'OOOIj This invsmjion gensraiiy relaies lo rrsi:icc;s 
s-nd spparaiijs lor naiiufadunng sliiief-operased fiexi- 
bie j:(ppe;s lO:' use in ( e<:losabie pouches, bsgs or other 
packages of me ?ype whicn perishsislerriatenaf, such 
as ?o(ji;stutT. are stored 

[0002] Rectosable fasisnsr assemblies are useful for 
sealing thermoplastic pouches or bags. Such fastener 
af>3^b!:ss often inciside a pfastsc xipper and a siidet. 

TypiMiiy. }hs plastic ^tpssrs irrclucte a pa- of iniertock- 
rtbls i^ssieng: eteniefi'S, w profiles, th«t for;n a csosufe. 
As tfi» slidisr :noves scroAS rhe pfofi^ss ihe firofiifts 3;:^ 
Opened or cioseci. The profiies in plastic zippers cars 
!aks on vsricus cotii'tQLftatiQns, e.g. iniorbcklrg rib and 
gtooi/;? •flf-m-t-nis havi^-si} so -c-jfl&c! ^-.iie «\t-d fsfnaia pro- 
fliss. interloc^tig aitsrnating hoox-shapeci ciosurs ei«- 
mcnts, sic, 

[0003] Convsntionai siidej-operaiad ^-.pp^t assetn- 
biles typicaiiy compnse a pi^.itic dipper hwtng two ifi- 
lefiocking pfofiies and a s-i(i.-M- for oficmng tmti clositig 
the zipper, in one typs o! siider-opemted dipper asssn- 
biy, the stider $trad<3!es tiis iippar and fias & sapatating 
finger as one ond that is insBrtor; bciweon ihe ptofilos so 
force them apart as ttte siioier ;3 n-iovect alorg the ?tpper 
In an opening tfirectton. TT-o cihcr- end of tiic slidor is 
suftdsntv tvin'owfoforc?! tMcprofiios ir-to ar-tjacjsmoot 
.■;ri(j ciosf; iho ,/|ppor WtlSn tflO S;;i-ic-- tS ^TlOV&d afOrg file 

zippef iii i- csosing Oi.'eOior;. 
[0004] C-.hat iypes of si;der-03efa!eci <fipper assem- 
blies avoid the use of a separating linger. For exampis, 
US-A-6,047,450 discioses a zipper comprising a pair of 
rriutually interfockabie profiied structures The first pro- 
filed structute conp-isss an mseilocking element on a 
siirf<-« dirfK;;ed ri.wnrd (fw; second profiled slrjcSure 
and an irtegra: b-jso ci'^c^ruc; awp.y from the second pro- 
filed stf-jcture. LAawis^c ;ix> xic-id prajiled structure 
comprises an inter:oc)<ir!g: y iajnerrt of: a surface directed 
toward tf;e firet protiled structure 3nd an integral oase 
directed away from ihs ftret profiled &t;uct'jrc, AtJciiLson- 
ally, portiofjB of the two profiled stractutes form afiilcrtjim 
about which »te profited structures may be pivoted out 
of e?ngac3ernsnt when tower edges of the bases are 
torced fowaras each omc- 

[0005] Ori<? oi ili^s irr;pc;r;-.r,i Ui^.u^vi iJC'P os.-.- 
ble fastener asssmblte.'; are 'lie; end stops which prs- 
vent the si::der from talltng the or^ct of the fastener 
wners the siider reaches tfss end of tne fastener. End 

example, riveted end clamps such as those desori&ed 
In US A-6,087.J20S and S. 1 61 ,286; transvcrae end slops 
mads from mottsn maseriat of the fastener strips, as do- 
sci-ised in US-A-5,0S8,971: reciprocating anvils, as de- 
scjiaod in JS-A-5 131 121 tjbjiftr e'id stops, as de- 
scribed Irs US-A-5,40S.478; a window structure com- 
btmr-i vvftli SG^is'J dipper en^S; hs described ;ri US-A- 
5.44S,937; or plastic end ctips fiisedto ihei-spper de- 
scribed in US-A-*,448:807. 



[00061 US-A-5,9S0,285 discloses a rt'closabliJ bag 
^-0 i-i-io siops -hat prevent a slider from moving ts&- 
>■ c a s e - ci of -he zipper when the slider reaches either 
the ciowea of fuiiy opsn posilion. The and stops ate 

s fom^fjd frorri the iTidteria; ot ;he Z;pparpr(5files and "rise 
vertically" froiir the ?;pper to biock ^rd prevent further 
movement of the stidet. The ersd stops isro for-Ttod by 
first atigning together ttie opposing profiles at an end 
stop area proximate to an end of tfie bag, and then fus- 

'0 ing the ^!ppef prof ties ai the end stop area to provide a 
vertical structure for preventing movemeni of the siider 
past the ends of the ^^pper, wtiile at the same titsie keep- 
ing the low«r cofnBfr, or rails of she /ripper parts intacl 
Preferably, the profiies are f ttseo by directing ulti-asonic 

■•'5 energy to the end stop area. 

[0007} ConsusTiers ar<^ provided w:th bulK quaoiitiss 
Of various commodities, such as tood prodi;cts. that are 
marketed in rsclosabie piickages navlrtg slider-operst- 
ed 2ipp6rs, FoTO'fdi/ssai machines are used to tomi a 

so recfosabfe paclcage hawng an c;pe.^i^g for filling with 
prodijcf. fiiiing the fotTrsed pacKage with product and 
then seaitng the opening to forni the final proauct, Au- 
toiTiated ptoduction lines using fortiv'f:ll/seat machines 
of ruany dilferrant types a^e p-eva'ent. Maiuraily. the pro- 

25 ductfon capacity ot atiy ffictfity ts a function of tne spoed 
cf the of,x-ii.':;;iO'L r.a ■rtu;s there ;s a CG-istan! oe-3d lor 
inn!5v.='.t:;,ni tl-rSl w;il sptisd up the production Itns Man- 
ufacturers of food products and other commodities are 
corict'i ried With forming, fitting and scaling a rcciosabis 

-■50 package as quici<ty and economically as possible. 
[OOOSj Although Improvements have been made in 
the art of plastic welding and joining, manufaciurers of 
consumer pnaducts employing high-speed production 
techniques are cotrtirruatly seeking srsproved package 

35 forming methods and equipment. One area in which im- 
provements 10 prociLictivity have been sought is In the 
fotrntiltor- o! !ht? itnd ;;;op that thtlis ttis Jravci of a slider 
or clip trrive-if-;. i-,-:i:;,:^ of .a itippcr or fas- 

tener Any resj;"i-v-i -i -i^-if oeedsd to fom these 

■>o and oihet pacnagc fciatu ' os c&n rcsu It in substatitlai cost 
savings. 

[OOOd] In the past, heal condttcfion and ultrasonic 
seating techniquas have been used to deform or crush 
the end sections ot a iipper in-o shapes capabic of seiv- 
ing as slide-; and slops Mors rscerily, shdsi er;d stops 
have been .souipted using uiirasomc sfir^iing or welding 
techniques which afford smptioycd cortrof over the siiC 
a-;d shape ot the end stops as compares to the resutts 
>.;iainrtbi;=: i.-s^ng conduction heal seal ng. 

iSi? [0010] F rem a manufacturing standpoint, u dss rft- 
ble to reduce the dwell time involved to mal! and shape 
the end stop, thereby enhancing the overall efficiency 
of the package manufacturer. The larger ihe mass of 
fhermoplastic tippet n-;at3ria; that needs lo bo melted 

«s and shaped, the longer the cfwoll time of the package 
during the u!ti»so?iie storripsng opemtion . A longer dwell 
time during ultra-sonie stomping tn turn can rsduoe the 
speed of tne term/fifi/seai machine Thus there is a tieect 



2 



EP13S4 768 A2 



V J vX I. 



1001 2j t^-e '5«peU of ine "Vf fo'- is ar ultP'-^.rttc 
welding assofnbiv conrspnsifst} a hosn and afi anvil. 
whemFD Ihs horn comprises two prongs separated by a 
gap, Each prong comprisss an en<J surfiace confronting 
the Hfvi •> prd suifRO' Sav r q at i^cjst a ooKon ^a^ 
isfRt t-^sfs) j.'^ rn« being oeierdllyocsiarar 
[0013] Ar>tnr F-^i. yfn« t stit [fcolsllUfo) 

f s^e^dsficord ntciocS'a^l '^p-^ car lie nc had 
comprismq ht*clov« qst.p (r- mos-ii t inSLFfficfeit 
USrs»soric wav? or r j it fi ? ,%id ! id < rer- of 
the ?ipoertape to cause the first ancJ second mterlooitad 
zi»pcr parte to dctoms and fuse in iha first and second 
areas, the first and second areas being separaled oy a 
gap; and ib) applying suSictent heat end pressure onto 
a Ihira area of the zipmr iape to cause tne inlertocked 
2iope par s to dg ortr and fuss In the third area at least 
pai t of t IS M Ci dt £d ng iocttted Ufe*ween the fcit a^d 



^ r- 1 loin's spaced at <id(st<3!n,ee^Jd! to onocr 
^ widths along a n^ftchme direc (on whe'e 
f cn ocnprses en u! rasorec waidinq ap 
J iijft'jlo^it a<;o iCciffv i> r>f. < / f.p« f p_ 

tn f ^-T r-J ^ V --c rt i- ' 1 -jrnr ^ -i 
tor < -^f irid ra ^I'-ri'' btnq cSf- \'t tj -5 
q JO «nct iho <;< rtid >f \lu > cot ij. on(iL.c'i( 'i r )< 
sealing apparaius comtqurea to heat seal packsgins? 
fi!m materia! in attiird area that lies at least oartly in ths 
'0 qap between the first and second areas and inc Jd?s a 
comictdou6Stf!3 f)a«exeio"qsr3!? > tfr.".,v«r!>e to ha 
nwvhi'iediieUioT <»f,o'ltcic t pe itsiv^^vyff ui <- 

fiim nateriai * n tne ,h rd ?"-o« boing ,oired to foiT a 
•s scat hav!!iq s predeietmBiea Width. 

{0017} "^11(^1 t poit^c the tnvenliop are c sc osea 
and claimed Deiow, 

f0018J PaiticsJtar embodfmcms in accoroance wSh 
this invention wtti now be described with reference to the 
20 accompanying diawisias; in whtcf?:- 



F1G.1 
baviri! 



schsma-to snowmg a rec!osa»te pacfcags 
d' I ated /raper with jftrevontcatly 



[0014] votijiotfier^^e^ic tl-"if 
foi f-^rT iq £ :jo -"nJ at p on ^ if 
pti^ip? 'I'S spfono mter ockat p / pp?r tne 
system compnsir»g; an yttrasonic wesding a$>paratus 
conftgunad to transmit sufficient tJitrasonic wave energy 
into first and second •Afsa& 0; the i:iDper tape to cause 
the first and second intertoeked zipper parte to defomi 
and fuse in the first and second areas, the first and sec- 
ond areas being separated by a gap; and a conduction 
heat seaitng s^isparatus configured to apply sufficient 
heat and pressure onto a ;h!rc5 of 'he. /ippcr ;ape 
to cause the intcrlockec ^tppcr p«rts to -a^fcrm and fuse 
In tiie third ara^; at io,is! part of she third zrnA aoiry -o- 
calec betvvaeri lh& first and socofid areas in the gap 
[0015] A ;i::!!':o. -If pf-ct tt^s invsntfoii js a iri6-iV3d 
for lotrning slider e'ld steps, coT-pnsing !he following 
steps', advancing a vseb of packaging fiSrfs nrsalerial hav- 
ing a zipper tape joined thereto to a first station; at the 
first stsiion. uitrasonicatty siomping the zipper taps in 
tirs; and second areas -he firsi and second areas being 
syprtfH;£=d by < cjap «tivHric:iiic liiy w'.'!; by o;io packagtj 
width if! a iefiglhwfsf: dirac-ion 0? siie; ^ipperlapR so tf^at 
the gtip :s :n rcgisto'- -mlh t5 second stat-on and ?it the 
second station, conductiors heat seating in a third araa 
thai iias ai least partly in the gap between the first and 
second areas and includes a contsguows strip that ex- 
tends generally transverse to the lengthwise direction, 
a portion of the x^pertape within the third area being 
defom^ad and portions of the pacfraging film material 
wiLh^n the third area being joined lo lorfri a seaf fiavtng 
a proaefermsned width. 

[0016] Yst anotfif^r «spocl c' tha invention is « systens 
for fominf} packages having slider-operated i-ippers. 
comprising first and second stations f^avsng respective 



V. >■ £h t o'-ftl \ iCA of an ir elockeci 
/ <- Ki Ml '-lid" poMtati piasuc /ipoer 

havinq no separatinq tinger, 
FIG. 3 IS the same vtew as presented in f^iG. 2. ex- 
cept that a shdor has tjeen mouoTed to the tntof- 
tocKed Zipper. 

FIG, 4 is a schematic showing a typical ultrasonic 
welding apparatus for welding thefmoplasttc male- 
rial, 

FIG, 5 is a schem^ic showing a pian view of a por- 
tion of an ultrasontcaiiy stomped dipper tape at- 
tached to afolded web of packaging titm, Tne uttra- 
sonically stomped arcs is T ;;iiap;;d a'ld ;S bisected 
by a dashed line indical:ntj i//nerL= ihe Hssembiy wiii 
be cul to form separate psickages. 
FIG 6 is a schematic s.ricwing a pian view of a por- 
tion of a zipper tape thai has been stomped using 
a spift uftrasonic horn and heat cross seaied be- 
tween the split uStrasonic seals in acoordarcc with 
one emfjodimsnt of the rriethod o? the invoniion. 
Again ihy ciashad iino i^idfcdles wht-o rtssofribly 
will bo cul tn torn ^.aph'fic: ov.'.k^gav 
FIG / iS tS schen^altc showing an elcvfitionf;! viov/ 
ot a split ultsftsonic horn In acccda nee with one em- 

FIG. 6 is a scliemattc siiowing an efevationai vtevs* 
of a zipper sandwiched between a horn and an anvli 
at the start of ultrasonic stomping in accordance 
wfth one mbodiment of the invention, 
f- iG, 9 is a scfiemattc stvowing a series of stations 
aiong a production line designed in accordance with 
one embodiment of the invention. 

[0019j Reference wiil now be made to the drawings, 
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m wuich sifffiliar eSerficjits in different drawitigs beat tte 
s^sTifl <(i-src:<^.cs: numsmta. A reciosab)e)>3C!(agc or b<ig 
10 h^y-ng a tisxi&fe pfasfe zipper 12 operatecf by !Tia- 
fsipuifition 0! a siioar 14 anil having siosTipedslisSef end 
s! ops ."?-'! airi ?G is shoviifi ir FiG 1 This type of redos- 
a&le package is a sclosed in L.jfcpean Patent Appjica- 
hx>r- •■;£,d :ho sai5c oay as Jh^s under Ailofnoy's refer- 
ertce SNR07823EP andcJaiming prtoriiy from U.S. pai- 
ent application Sena! No. 10/113,489. The bag 10 may 
bemaref oTdnys Ubie h«f> nae o p j cfir 
nc! p p q ii pd «i onty h f oil p n 
bi ! t yb ^ 

(. 0 o 0 b ft 0 

Uatdb hJ \t] (.p gtiT ? 
iew II I \ if !.! L a 

f s 0 h ^ d 

ha ! g i V A h c t^ie 

pacV-ig { T d y oici '> tfco j rflp.'JoUg g 
tHnn, as s9«n in FIG, i, 

[0020] t t p J L a p ^ble 

0 0 i t [ 

I. Tf (. 1 m s p f e c Lie 

e ^i, } <J4 b t e 

n ^ J ff I 

h ot f ppc k 

n o rrpt lop Td n p 

lock j b F o I o n h 

h p6ct I <s eeiers lep eo? pe e « 
IS poiyemyfone, 

[0021] he } crtt dnd ea p q virtjjj p net 6 rd 
(seen m Fiia. St are respectsveiy sealed to ihe zipper 
halves 2 and 4 by concoction hoat sejaimg fn conven- 
top I nann At raEvelj- the nteriock^is ^ppe 
I a! e ca t" ail e t e a! e Jh>» « 
f p f of .=1 b 

do ! 4 0 0 d 

t I 0 ^ k-t ; p f 

of s ei fci 17 3 f eij J 

i o cJ o Gl oa } 1 i b 7 of h bag T ly bo 

as [ow-dsrjsity fjoiyemyiene. substantiaiiy tfnsar copof- 
ymers ot esnytere and a C3-u8 atcha-otefm. pofypropyf- 
en p i i i 0 TO c f 



t 



P I 



same r.'i' .^s ;*Mt cotnptising the wasis of the pack- 
fig(i V ■ : " ----- -nMeriat as Jhat oofrprising !hs 

?ipps ■; c- o:y separate msrertaJ More spe- 

cific-; ; -0 ' c^; ;c' ■ ccT-pMSf: a panoi of thefrno- 
pias':'~ - --A s "cat Stwic-dorLiiirriscriif-diiy weld- 
ed to eiTner tne i.pper tieriges or me package walls. Al- 
tertiatwoly. :ho 'loadof nay be; 'orr!iod -is i\v\ sxic^sion 
of tne Zipper flanges or ffie paokaqe waffs. 
[0023] In zippered bags with sliders, as the si-der 
mo <«5-JC he ^ ope Ihe/ppe o rd-»cio<;c1 
As shewn tn i-lta. -i , (he ssicter 14 !s sfioaole aioncj ihs 
J ec « i, I f. 



10024} 



k d 



10022] yhtg n<^&PO d 

encio «d heaae 38 ndic dbydsh"dHc t « 
1 . whicf) encompasses She xipper and tne stder prior to 
t e pa (} be J cperjeo Att at ei) "s pae> 

\ I iL. ! t =i c 

p i- i <1 t } 1 

^ J<( i I! I i p 

iriias ihroiicjfi ihe openings on both faces of ihe hajsder. 
The -leader 38 may be «s panel or smp formeo rrom t.*ie 



engageo, 
1-P *i ^ 



r S 



J 



t a ? ppe p o le e de av ad n t pis 
parts and wosdeo logsthar or the parts may bs construct- 
ed to be snapped together. The siidsr may ateo be of 
'o eptc c too The I » ca be r Je « 
y Jo d )h 1 c ct r^oia n I 

I p yj, I y a iyk d 

p i y T y !- y "lyl 

Daly»?.rbor!aie. or A£S&. 
{OCSJ Tie I 
k } p ?d elfo e t ya'Sif 

t 2 =>f abiyt ad a eitpi*' 

^ oi hvfe c d ofjp ft 
"0 p of ed ^ pT a 2 ctrd sec nd p f ed ^ ope p 
4, The zipper 12 is disposabie snssde and across the 
moulh of the packaqs, as shown in MU. 1 . i he rirst pro- 
fied true I. 2conp'i<=9 amaiemeT e obdc an 
oeck!ftte'>cJp <4da 

Ol I ■> f 0 S T 1(1 

c 0 4 r^), 0 f c T ml J 
t !0 h 0 lO 'lO Ic p f 



A 



(fihe 



b 66 d7t r ipi i b d gc jv d 
ly. i.e.. from the top surface to i:he faiis 88 and 90. so 
form a shape thai resembless a letter "A" that fs tatncafecs 
e fh"!oa i=?t, f> «! of h«! A cnfg ate th fpot^ 
dclcp ncn pd i 



tf 



1 



t^c c h n ng t' ft o ck t o th -n ie m 
0 b6 1 sr afetiembe 70 he ppe I2i aai 
<^ eofth prfckdgea exten n tc"ig 

.w es 78 and 80. 

10027] i he male profiles striicfurc 2 asso incfudes =i 
convex f uicriim member 82 tnai engages a concave fu!- 
a be 84 th<* e i#> p f f o c e 4 
f n 36 h A ) 



off 



Tf 



r th"f Ic TncT pfsT? d84 1 od o 
e Ibe pe fie t'eiocko'ipo ed-^t c csSsin 
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4 al the fulcrum 86. When the raits 88 and 90 are forced 
towards each other, the resaSirtg ieverags causes in& 
protiied structures 2 end 4 to pivot oppositeiy about the 
Sulc'ufn 86 «snd dSseitgE-ijo 'ran HAci- other. T'lo 'r^-ate 
member 66 is shaped to easily disengage from the fe- 
male member 70 by said pivoung action, A toe Istcn 62 
en tr;0 ferriaic: mamber 70 is rosiiicfi:;y ^c-oasaxHc f-orr- 
ihe top cavity or indent 54 in the male member 66 lo 
penriit opening upon a force being applied to the latch 
6^ by an upper shjtidcr tnot snowr^ on an .issoc JtetJ 
s d«! ei« lis prefer oivourt of he pre tied st 
I 'e-2dKU tw.a-e .° ^ id '2*^ ^ul... ^ ^( k efv<J 

^c-" ov€a t^t OAai pie ov n^ik -^q t>ic oa<!;(^s 6fc -^id 
"2 t lK<. 1 " 10 'btiontpo -^ii" f! futf? 36 ^ Id 

70, 

[0028] o tfc a'e ripe^rci a i "fri-ii & ot he 7tpper 
12 th0 7!ppof lafsprovocJ^-^ I i t icf.ngsltdo 14 
ASShc^nsnRG 3 Thesid«ri Karse oo ioadsdorto 
the ziops'' without havfi^ to t^wr ^ «*ie profiled 
slrucljfcs i tif lo =(C* ng f tnt Mt c t c aer doo» rot 
messs ijse of a sepai-at ng t nqs' "i-e s! dei i<i s,i:dat>!e 
aicn^ t!i& / we r ^ cloa ig Jite..t o it d u <i / 1 « 
rsr.ow -^br d G ir HG 1 "i:^ -) o il- < v ( 
srjd 3 a £ osssgeci s rte ookec v ~ >■ 
inosdo'lvvo r h3daa^<:^ shc-^k y 
•iU-kr i« «;i dab sAi'-jng! le dipper rar open nccitre^. tro 
indicatsdbyheprrodyiaoeisc!"') mf-IG 1 Hie profiled 
structuras 2 ar\d 4 arc ofscrtgagsd from each other ae 
Ihesiidsr Sraveis in sne opsntni} cfirecUon-Tne siitier 14 
IS preferably made of a resilient ptestic meterial, such 
as deinn, pciypropytsne, PBT etc, 
[0029] FIG. 3 depicts a closing snd 94 of the slider 14, 
wi ! the /ippei 12 sliow ^ in ^ o^s sec i^i "tie clusi ig 
rnd T sh-iprd lo forcr ^ rf ^ ^in 4 

into c-^aaqorrcr v/fioi i i ^ i the etc 
ingdifoc 11 Dur igs d« !nv- rti"( ) i ji'Ovtw 
hL ioM ^ iJ <- < t-iHi r<i t c '■i t-f A osr 
in Hi losrU ti^cto-« i H^ps li.-'-d'-qs 

itop^<& t-n-wf Gi if £ aiT mc T second tSTTi^ 00 
dtjpend The fnsl ■ir'n S8 has an ioi er burVce "02 aid 
the second arm 1 00 has em inner sutfacs 1 04. The slider 
inner sjr*dccs 102 .ind 104 aro d.vorqont with rosoect 
s f^s -I" c i-'^f 1 - )me iner s it i ppsi bases 

d C If J c o J I. f.u t^f <. It^. -t 
' '-^=;'^rtF 1^ li ^ It iq F"M 1 4 ^/^<■ 

c r 10 1 t, ^ i, ir tnt^ I, -^-^ nj d 

^3 a J 10 -iro n^|.«.c iw^ly i -> 
!iq Oil ^ 10 did !0a fvyiu !^ > - i H 
and 112 ihat mate with the lower surfaces of trie rails 30 
and 80, These mating sifrtaces may be tapered to max- 
imtee iheir pull-off resistance. 
[0030] Oiiening of the zipper t2 is achieved when the 
siider 14 !s rr,o\'sd ^n ihe opening direction Although not 
sncvvn, &t !no cponing end of the siidar, the slide? arms 
hdvtJ iiinat sutfj^oes. thai hi« siji3Siaiilidl!>' pa-ttliSJl, rather 
than divergeni as at the closing end 34 (.shown in FsG. 
3). As the slider ss moved tn the opening direction a.nd 



the slider arm inner surfaces ehar;ge from ttse "A" cot;- 
figuriition of ssttfaces 10? and 1 04 (.see FiG. 3) to a sitb- 
stantiatfy psrattei contiguration of surfaces (not shown) 
a*- -ho ooanin^ end of t'ns; si*'. tt;e raiis 8B «nd SO ot 

s thfi proSiie aA&as S8 and 72 are forced tow.ards each o!h- 
er. If-ereDy forcing ihs tuicrum itiembers snto s tighter 
rotancnsfi-p cttid cai;;>ing trio profiled strrjcLuroa ?. ana 4 
to pivot GDpGsiteiy about the fulcrum 86. Simultaneous- 
ly, a retaining snouitJer t not shown) on Bia first slider an'n 

'0 forcps he m i 0 p'o^fte jpwa'dly white i sho jld?rfofr*s 
the 'onv e pt Df! eoovrv ardV c^i. i>inq \ ie c v ex nais 
fdciffii i"- ) tet 32 'iwp ^fO CUi^M UvA<.v,!vo ■'I 
tho cfi'^ -i\. f -^n t Ji rt T bf^ -1 j. T'-i <; fi- t 
soit --iq <: cti<^ 1 is -1 *.irr^ tareui,!; ptv^ti g -^t t ic p ^tilnc> 
^ ^' LC*u - •jp'" . Dp'-D-itot* abc jf tf--' ^ c(t.r^ £S -it a 
«i ipw-5< It '"slatit n of tie ii>fp jf <^ t.ttt < ' < 
ative to Pse second picf eo sf ucti> e 4 ''est, f mq ir o s 
engagement of the profited stsucturcs. A cavity (not 
shown) in the slider top accommodates the uiswara 

so translation of the male profilea structure 2. 

{00313 "^hf>3ai<=-nnw iFfG l^ir^-ercoTJcrse -jra 
Slops 24 ir:!2fc p e/sr igUesidsr ro-^ sMirq off 
tUe dt,f1ie^j,De s^iei teblid&t ea^-hestiecyaeo 
y -^r-^-f-i '^^ Surl '•ic = m= p^r orn -iiic 
s <, -igfi'! topa*CD^ve"*t*'cs dei-fwae 
V- if mc / ppQi ind e so hDid '•q the 
7ipj. =>r -^tofise-* ogctherfoorevt'nfthpsaq ron'^penir^ 
tn response to stresses aijptied to tne profites trough 
nofmal use of tt^e bag. In the areas of the am stops, the 

30 male and female profiled structures 2 and 4 are fuseci 
together and stomped into the desired end stop geom- 
etry. 

[0032] Wsiding and sealing of thsmioplastic matanas 
by ultrasonic vibre^ions is an eslabfished orocess ans 
3& has rsi?eri used lor forming slider end siops on tfte ends 
of a siider-cperatedzippsrin a reciosabte package. FiG. 
4<tiows v>>>ic<(f u t><(£or 0 wold ng spcdtTi'tjb iifthc'i 
riwo < »N V. 4i ^ t.dthf L V rif ulrd'-jri welt. Uiiw 
coi^p 'ig'-iai,/ lopp'--. eV-.<i«pc 6J 

onant horn 44 The f'O" .a SL'f cc 46 o" *hc I on 44 ii a 
the anvii 42 are urged towara mutual enqaqemeni by 
force means, not shown, forcausimg the horn to be in 
forced contact w.th sno WQfi<pface for souptingth.. uftra 
sonic \ib atioi<= into tie m^tf t^croirv r ^ t 
Irasonic welding. Tiie hoi'n 4*4 is ensfqi,?ed l-cirn a powe?'" 
'I f -)V 48 ir V ^<;t!>i -liqff>- nc 
< t j. c-ctomnot jtt"-c-^ft<.Gien'-v < a 
to an eSectiXJacoustic iransdijcsr 52. whicn, in ium. pro- 

er or coupling horn 54 for coupling these vibrations to 
the horn 44. The horns 44 and 54 arid the transducer 
52 are dimeristoned to be mectianicaJly r^onant tongi- 
tijdmaiiy at the predetenvsined frequency Thiscombina- 
fion oi ccmpcnents toiining an jifrfiscnic weidiiig sppa 
ratus IS well known to those stciited in the art. 
[00331 Reciosabie pcSckHsas c i ii-s type dapiCLsd in 
Fita. 1 can be manufacttired iising different methods, in 
accordance with one method of manufaotyre. paclcage 
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iUrn -s ortid of? d toil OowH'jtrtjp.r!- a puii ralferts provicied 
for diiving inf; Uim ■iiroMrp -nacnir? A folcfffr piow 
posiJioned downstrsam of ihe film folds the package 
Siirp About fi i'OtEom cr{?^s.S! if- F.G. 1) to totm oppos- 
ing pacKsge walls 2(pper laps is paid off a spoof and 
ted between ihe advancing packg^e walls. Preterably 
S!!dt;rs are mounttiii to !fis dipper tape before she tafler 
is joined to ins packaging fiSm malersai. The <!ip»er tape 
is passed around a guide roSferand fed in ihe machine 
direction at a prefietstmined from the bottom foid 
in t!is package fiin. A; a Vm seas-nq siatlor;. the zipper 
tape is sssted to iiw package wails by a f.'a;i of tos i/antas 
ssijfiing b.-^ra Afttsr ihis sr5f»linfj opfirahon ths par.icagirifj 
f iSrr? ;s advanesd one package mcrsmenl (i.e. , one pack- 
age Width) "^ne /:tp.cot ;ape :s i^sn stomped a; a s;c^p- 
irig staSion comprising she horn and arivil described 
here:;-!, tnereby fonrsing sack-to-bscic sisder eiid stops 
tor two contiguous packages that have not yet &con sep- 
arated Alter stomping, the packaging film is again ad- 
vanced one package iocf emerit. Then at a second seal- 
ing stsu-on ihe folded film anS ropar iape are cross- 
ssafed by a pair of veri:cai sealing oars le form discreie 
packages, ihe end stops sto-rpeo -.r- the.- previous step 
overiapplng at^d SKtendinj? beyond thijcos? ssrei 'i- r.•^■ 
posits Sides. T her^ t!is pacKag-'ig film is agstn adv(-;'-ccc 
one package incrennent Atacu;tirgs-si;on, the I'-.-iiN a 
uai pjickages are saverad from ons; anolhs.-'' by ci:!; -ig 
along a lirie that b sscrs the c- oss sea! and the back-to- 
baok end stops, li-onm fotrrsing raspoctivo sioc soais 
and siider end stops on the separtiied packages. Eacii 
separated pacitags is ti>en ready to fitted. Aiterna- 
tiveiy. She packages can be fiilsd before cutting. Sn sum- 
mary, during a single stonnping operation and a singfe 
cross seail ng cperaiion . respective siider end stops and 
.■= f,f.;- .=it,- b-y.nij Jorriicd fof two differen! pack-iges 
detsneci by the cue, 

[0034] Ait'iOLitm ih(- fcrs'ijoirig procedora is desorib«sd 
as a series of steps per'arTr-ed at stations spacecl at 
equal inierfsls of one pack,=ige wiotfi. the person skilled 
in the .■art wiii roadiiy approciijto ihsU iUo stations cssn a! 
ternaliveiy be spaced at intervals thai are a muitipie of 
tiie package width What is impcrtarst is Siat tfie csnter- 
iine of -he stomping hom and the centerlineof Ihe cross 
ssafing bars be positioned relotws to -he biade oi fhe 

Fo: lh!s. it IS noccssaiy tnal ;ro pack<ig;--g ':;'r so 
vanced in increments of one package width with the 
sroftiping centenina. the cross soaitng centeriine and 
the cutting line being separated by one or rrnjliipie pack- 

[0035] In accordance wstb one embodiment of manu- 
facturing apparatus, a module is attached to the side of 
a foirn/^tli'sea- f^-f-S) machine. The mcdtiie applies a 
siidci to the i'lppo: and siomps the ^:ppcr using a horn 
wJ «nvf[ t."' iH(3 type disclosed herein, "i'ijese slops cars 
be performed concsjrrerstty or in .^iitsfnatifjg sequence. 
Then the prepared xipper/siider essembiy is ted into t.ne 



FFS macfsine. Dapsnding on itie type of FFS rt^achtt-B, 
the ?ippet/siidef assembly is fed ei*sr paraitet fin the 
mactMne direction) or transverse fin the cross direction) 
to the direction of film web advancttmetit aaitstj a i'ejjis- 
s teredj'fjjfdedtr-t^ihod Tnenineeji-ena onficin-^eao; Ihe 
Zipper t-is^ves are wcvdeci to -he webs I he completed 
wob ts then oross-seaied at-d ciit-off to tortvi a sofitsrjiic 
package. 

[0036} FiG. 5 is a schernatic showing a plan view of 

'0 e portion cf an utfrssontcally stomped zipper tape 1 2 at- 
tached to 3 fotdsd web ot packaging film . the n-ont pane: 
of wfjich !S indicated Dy liie ti-jme-af 16, Using tise meih- 
od descrii)<3d aliove ihe tii!rason:caiiy stompad area 2S 
on tne i-ippsr 12 is r-shaped ASer :he uitrasomc detof- 

■'5 maiion of the ,?ipper, a ver.tcat sirip Is conduction heat 
fiSAiiHi -o io-rn a cross sejil 1 9 that sxtends from the bot- 
toin ot ttie uitrasonicaify stomped area 25 ro ths fold {not 
shewn) at the bottom Qt the foided packaging film, Pref- 
erabsy a line of symmetry of tits stomped region 25 is 

20 generaity coiiinear with a centetline of Die cross seal 19, 
whfcii are- in ixitn generally cottinear with fte line of cuff- 
tnci indicated by the dvashec iine 22. Hovvevsr, precise 
oo!!inesn;y n not requited, Wnen the Ripper 12 and 
t '.r.-i^-.g r--y' m a'aci;; ;5lonr3 iine 33 the package on! he 
-■' r q!-;--iKr--:i ?;de o! ■- iG b vviii t)& separated front the pac!<- 
isge o'l tth! »;t-hand s;de, [he sio-naed region 25 will t)S 
diVfded to frstm rss:Dect vs e.id stops on the respective 
packages (end stops 24 and 26 shown In FiG. 1), and 
the cross seal 19 wiit bo divided into respective sl<ie 

30 seitis on the respective packages {side seals 1 3 and 20 
shown fn FiG. 1). 

[0037] The present invenSon is directed to reducing 
the dwell time tor ths tiitrasonic stomping operation by 
reducing the ar^TCunl of tnerniocisstici'ippermateilai in 

35 the / xv -ira .'?c;;'i -)n!, ^o bp uirasonicaSiy deformed 
"fh:s :s ;;-occ>-ic. ?;-.c>d t"^ .mfasoiicaiiy stompmg mirror 
poitions o; ti^s ;df;oer face -Jbove the rails and distant 
fiLHP the point vvt:e;e ih.- /ippof itjpo will be Cijt and then 
using conduction heat sealing to crust"- the ?ipper, in- 

■>o c!ud-ng rails in the ittpper section between ihatJitrason- 
ically stomped pottions, Ths result will again be a gen- 
erally T-shaped caishsd area which, whan the zf)per 
tape and ptsckaging film materia! are cut, witt form re- 
spective minor-;m«ge siidererd stops on the separated 

[0038] ""--ii-- ,4spe;^: -h--* in«;nfion if- :ti;,-.rat-3Ci in 
FiG. i; "it^o stonpod :eq;ons «nd i-O m FtG S Cttc 
formed by uttrasonicaiiy dsfonning tfie zipper rrsatertai 

^ tiitrasoniC horn 45 can be seen tn rtG<. /' 'f'he split uifta- 
sonic horn comprises two prongs or anris 56 and S8 ^at 
project from ttie main body of the hom and havecopla- 
rsar end faces. The prongs 56 and 58 are generally par- 
aifei to a csnterline of ihe spitt hom 45. vvhiie the end 
faces ot tho prongs '6t and S3 &--s gcnciaily porpondic- 
uiar to tiiaS cetiierisne. 

[0039j The structure of one -smb-Ddimsnt -of a .spiit iii- 
trasontc horn is shown in more detail in FiG. fJ. which 
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depicts the telattve positions o! a split ufiissonic ho'v 
45: tntefiocked parts £ and 4 of a zipper taps, fine 
anvil 43 at the stan of sn ultrasonic ?ipper stoirtp -^s c c- 
ysatiort. T^a components for activatirig hont 46 s:!; 
shown in FIG 8, but can be efislly gies'^ed by a person 
skied In tfie art with fefsrencs to ^' iG 4 lY-z he.::- s-o 
{itwif oi the ulirsisionic weiatf ■ g ap^nmwui. disciajMct htire- 
in are specifically designstii so thai the ultrasonic stomp- 
ing operation accomplishes at least some of thefollow- 
ifig gosis: create a vertical mrno on the zipper to stop 
the silesf. preserve ths base oitne dipper profile to resist 
pulS-off of Uw slider: penetrate She heat irttc the rnass of 
the ,?)ppf;r proSiie in )h(i &n6 stop ^ress ana meit fhe 
hooks Of the /Ttppor pforites to each othc;- and Into the 
base: prevent the sippet from opening orsliifting durj-ig 
stomping; direct im flow of ti^e molteD piastic upward 
toward the hump-step at the ends of the storrc: cc:itfO! 
the heat of the plastic to prevsm hot spots ifmi cause 
holes in the bag aiiel prevent the fJangs attachma rit t roT: 
burni;ig, away from the base of fiie zipper, arid gufdirscj/ 
locating the ifippsr in the- storr>per Va-iojK designs in 
horns anci a;wiis can bs tried with rriatchec contours, 
base gtjicle grooves, hold ing and ene-rgy-difscsing teeth, 
s "dan" to onntrei the matsriai 'low, hostsri arvi!. C:'-: 
all to helpshape m end stoti-sp, specisi gurdes snd cov- 
er piats .designs can be developed to t;^::;;.;-; ;i a irc.'iii; 
at the liitrasonic stomp and to cJltect coo!i;-ig towsrd the 
erids ot fhe stomp, The hern and anvsl should be de- 
signed to pravldc end stomsas with Improved appear- 
ance and high snci puii-off forces. 
[0040] Relemr^g to F IG, 8, the uftrKsonic welding ap- 
paratus in eiccordance wtfh one embodtmenf comprtsss 
a selit horn 46 and an anvil 43, whtoh are brought to- 
qet iisr with t! e fiexib e /ippe et,!o able f.«c^ ^e 
the cbetwpof O" vor->p n n h t<;v<; t 
in PIG e * h the c h'^f <^ cj ccs "ittc Iv n it 
fcooiia -dbv i 5 K ■"os^^ if ^ il ''con 

f.r sc f } I- t If L 

Cichprc c c •"uit! M •+ ucrr c^cp"ornco 
tijet 114fifnrtj(ethtinons the leaf dtea eKjsdB <j 
row extending into the paper as seen in FIG, 8), which 
penc rate ^above the I mto I e n^^ass of Ihem 
pla tic ne e ii I tor 1 rc) nt i p-^ halt n J", irg c em ite 
psofsit A'-hot^'^ f.cq[l f.trv 
rexttothehc'T (<; ^ li r t r-^t a 
iigtho ifra'-O'^ '^i !'<pt <.-^d <■ tnc -> h 
K Qs;;. acid d Atv 5 ^ G t v\ h 'it^tio <jn, 
i ? i-iC5 J-st V-, I > f i> f p ) vi,f t 
the :00th ■!"!4 has receraty come into contact with fne 
/(OpQf ! il< 4 Ttto Spirt horn ts activated to ;,ot<pio u 
sonic waves into the ^icper materfai while af^ lying pres- 
<; r? A ^ !(!><; It f rton of ^hb;^^p^er^ave<;2?'ir4 
f> I:'' fee loJ ard *^l * "^ne-^ vi f nie t» p bonq 
fo T T ■!-> fi tl r d I ■'n pi il. T lit,! 11 k,y tie 
i^-t. o ul i !^ f i ^ vt> i a I id Iwied 

(S oeterminfid by the extent of the iiattensna suriace 116 
on e»ch orotg o' he <ip! t iwn 4'- A seen FfO 8 



nofiatiersing wii! occ:jr in tiie raiis 88 ijrid 90 of Sti'^ zippei 
ciurtng the i;:tfasor:!cstorr!ping operation. Preferably, the 
bound6«y 72 of the horn prongs ts generaity aligned w:th 
i:-;;. h;snd ^as £s:-s!n in FIG. 8) vnU of the slot 49 in tti-u 
s anvii 43. 

[{,1041} t;ach ptongottha split horn 4bt jttt-;erGO!np!-:s- 
os a beveled sijrface 74 having ajtincttire w(tt) wall 72 
and fi juncture with the ttattening surface f f 6. 
[00423 An additionai structural feattire seen in FiG. 8 

'0 is 3 raii 11 8 that projects downward of Iheflauenihs sur- 
face 116 on each prong ot the spK ho:T, £ach raii 1 18 
serves as a dars} lor bfockiiig «iid deffecihig the flow of 
thermoplastic n-:aferial .acr.i^ss fhe fialterting stirsco &m- 
ing the ustrasohic stomping operation. The confronting 

•'5 waii o( the dam 1 1 8 is rcp.xsentsd by a dashed line in 
Fits. 3 bec&:iRe it is hidcen behind a side rait 120 fnanrs 
the vantage shown in i- IG. 8, 
|0043j Refen-tng again lo FiG, 6, thoijitrasonicatly de- 
formed areas oti the zipper «re indicated Dy refsrettce 

so Rumerelsas and 30. Althougi; the fiatt6i:;ing surface 1 1 6 
of tlie split hofh 45 wilt ci3U£«; the; ttiSiTnoplasiio dipper 
material to flow in ait dirsclicns, the angied strijoturs of 
tiie energy-directing teetl^ on eacl: prongof lihesplit hotn 
caii.ses th-r; moitsn /ippsr rrateriai io flow predominantly 
ur>vv^.:-rf rssjiting in the foi-mation of the humps at the 
i.op o: si'Si-iiped regic-ns 28 and 30. as seen iii FIG. 6. 
{0044| The nextstepaffertheuilrasonicsiomping op- 
eration is condijction heat sealing to fonrt a cross seal 
21 , the boundaries of the cross seal being indicated by 

30 doffed lines in FIG. 6, During this cross seating opera- 
tion, heat and pressure are applied using a pair of op- 
posing verticai bars 34 and 36, shown in FfG, 9, The 
Zipper matsna! in the hafchsd region 31 m FiG. 6 is Hat- 
tenea betweeii the vsrttcal heat seaiiiig baiis. Again niol- 

3s ten theiTOoplastic /tpper nfiatanal flows upward. The 
cua-ed dotted ttne 3s indicates one possible pfofite for 
f t uppot edge o f^e disc -jcoa 7i!,JS' t ^tct i In this 
nn f-f 1 It --r^ lA I. i I a^t. ^.-^ii ptt. 
1 r^(„«'^8^r bet lltjj n A *>- 1 c et s ^-^lastc 

•*(' /ipp-^r Tia^sri ~no condoctioi he it si,aisc raf^tit 
fuses wiih the otirasonfcaiiy stomoed material, ihereoy 
stiffening the stomped humps 28, SO and mcrsasma 
thetr resistance to foiriinq. 

10045} Afts'-C'-r'-i '-I'^r iej*<:f^ (-^ o ^ ^ 
jtJ i J I, T-f ! I, <,ut I, V. -ij 
Crtt d yri .^^'l n "h f <it- r<-^s-, no 
r-qon tr pp dividtJim pttttv^ d<,r 
Slops tnai are tTiiri-orimsaes ot eacii other, wrtile the vsr- 
t a ^ [. ! p^K gi. jfiii ^v Hii 

*o respective sice seais Tor tne seoaraie isackaoes. 
{0046} Ai the stage when the siider end sto»s are 
fomrsec, the «(ppsr can be joined to both wall panels of 
pactcagingfsim or only one waii panel. Typically, the up- 
porta c! plp''<:-d> tv'v.ep'- 1 o 'Aili<= o} th-'f Iti-'ii ic 
igi-ig Imrd "t--^ = df^ 'T^i..jr.< .jow \\^ 
f-aiiof icw ( uft,i.i,t 1 i,« i,-il L ^ A I 
seating operation, rhe oackaaing fiim «s advanceo one 
Of more packaae incremettt (i.e., one or niore paclcage 
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tape ttist cofppnses 

?p>t;r pat rcTip s 



by 



ijirqt> 



receptacles, f hen the psckaqing fifm ss agam acfvancsci 
one or mere pscks^e sncremems. At 8 cutang statton, 
the (f - Id mi oaok^qes arc se/ered fron ore jno her 

by cuttinc} aionci a msd-fine of the cross seas. Tnm can 
b« vv rv.1- vti3^!rtfif.a L. ig t -Iccif' 3*^ to cot 

d It "lit 9 „ -fi - vrateo pac-;igc th'-i ready 



[0047] C ' -ra \ t e 

per parts pr Of f- 
oftne tepjfd rjc 
fi-rqo of r 'oa- t'o " 
trascTCSt Tipngc-v f 
[0048] ^ 1. ( 



oa ot mahtitacstire furrher 
tiEjg aJ isast one of the zsp- 
c siompmq operalfon and/ 
ifl K ^''wa xa 3P ex's lot 
't-):;of pa**' -ufng -ho s! 



pt t( f 



J t t rt con 1 le b-^g c^i st on 

i 1 1 " o ^ kovjoc CI rnct>"i 
pi^rke V ! o )s s tt or •>ii.ff A u<;pd n tie 
ciatis the verb °jc neo mearstusec! wetJeo borded 
seated Pi^hs od vtc Vklcl^s! oy 'jpoitcitot? of loat 
And/or 0-^ i. e Aopitc itort of fj-sonic energy aopf) 
cation of a layer of adteesve materia! or bonding agent, 
interpcsttion of an adhesive or bondinq stnp, co-sxtru- 
sioft (s,{}. . of ztpper and bag), etc. 



ii->! nl ^ d MC-i-. f -.-.ci /f. J*" 
petu'-^j did trst«n i.s'-onuif e Lokev. 

s8corc?fe^s s^Kif's andseconcfa>easbe 
ing separated bv a gap: and 
^b) 5pr y ng ^u^ic enf >ie«t af 1 ores^ure on o 
a ra area o' <> pp^^t ape to c-j-'s "^aic 
ltd! ocN'-J /„p<i pdit- def n " u 
<^fi i t- c< =1 1 5 riHf^" p-i s lid ft- c* e- 
"-^ J " ^ ►ii.nv'-ct ir itsst Id 'ieooe ar 



thsssep of jomtng said zippartape so opposing walls 
of pacKagfnqfiim materia! prior to said step (a), 

Ttiemethotias reciteo tn claim 4, iuilhef comonstng 
the step cf mounting a slider to a portion of said zip- 
per taoe. 



r f V ffG 

er Ity tar ver e fi a ig h ^ s q tection o' aic 
Fif-oof •» (, .vh-"! ■) 1 0 tthaoasnoor oesfc-^s 
A oortion cf saia ^cpe^ lacs ara pp-jsec sa^kaq 
tng film, said thirc anc foiiith areas arecoiibguous. 
8iid steps (b) and (c) are performed canourrenUy m 
one operation, 



)!od r 



wherra 



A ^ > t if.r ng t r 

{,,!ciy pi J ¥ i it J(-h o d pron » 
compfising an end surface ccnfronimq said anvil, 
each of said end surfaces having at least a portion 
tlatisf'ftt 'ip-i lp p'>rtnr>s h-^iq ger-^ dlly cood 



~>ii- nathotl<irccitt3C 1 c ^ rr4 ut c i s 
the step of cuffing satd xtopsr tape ana saia pack- 
aging fism matenat along a line tha? passes throuqii 
art third and o iritiarMs *■ itr tsa'-J'trs'ap-J? c 
one areas 



n 9. whfti 



thermoplastic mateiiai. 



cort i OS 1 mipoctve rai 
■1 d 0 pse'ive era sjr'aee 

as a dan! for lowing 



3. The asseinbty as recited in cfaim 2. wherein eacf^ 
ot saiQ prongs f miner comprises an energy oirector 
dwS gnwd to direc* ut^rasonic em ijy i to a mass of 
thermoplastic materia! aid de'lcc* 'icwnq therro 
piasac mateiiat o! saia mass towara sai« aam, 

4, A mettocf for fonntng sticier end stops on a zipper 



SB 11, A system for tofintna sitcier sna stops on a ^tpoer 
tape thai comprises firet and second interlocKabte 
dipper parts, compnstng: 



an L t rt o c we II q r-'-p st (= ->'• q f^d 
raff^i^it u*fic 11 1 V '"It, ■)/ r 
ftres a(!c iecoiii- n-j.-s. c* b^td /tppi^t :d^-^ 
cause said firsr and ssconri misrlocKed ztppsr 
parts to detorm and ttise in said first and second 
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=ire,-is. bn'id fifs! afd sacorcj areas bei'ig sepa- 
wted by 8 gap: and 

a ccnduc-aon heat seating apsjaratiis co.itig- 
w.i<i i;i apply sufffcftsnt I'sisat and prassijra onso 
a third acea of said zipper Eape to cause said 
inisfiocked zipper parts to detorm ancf ?uss tn 
;>.?.: ;J ihifd area, as te«s) part of sasd Ihifd isre<s 
being located between said first and second ar- 
eas in said gap. 

12, The systen- as reci!ect if^ claim 5 1 . wherein saictcon- 

apply sijfficifini bsr.i anc! presatire onso afasirth sree 
to torn-! a seal Thai exter»ds gerjeraffy Transverse so 
a tengthwfse dirsction of said xtppjsrtape, wherein 
said third and fourth areas ars contiguous, 

13, Tiic! systotn as iccitcd in c\a\m 12, further cosnptie- 
infi msans for cutiing said zipper tape along a lino 
that passss th -ou9h said third and fourtii siieas, but so 
not Ststd fffst find second areas 



(J t 



14, Viw syitein rs 
ling line subsfar 



^lly bfsflcis said '.bird a 



IS. Tiis systSfT! as r«i:ftt?C! .t cl^im ti writr'Oiii -.li 
trasonic weitiing apoai&tus ccnipnses ^ hom and 
an \irml said hom ooTorising two prongs sepsnjt- 
ed by a gap. each of said prongs comprising an end 
surface conlronting said anvil, eaeti of safd end sur- 
faces having aS least a portion that is fial, said fiat 
portions being generaiiy copianar. 

18, Thesysten^i as reciled in claim 11 , wherein saiticcn- 
ducttorj heat seaSng apparatus corr$)rises a pair of 
mutoaliy aligned and opposing sealing bars situat- 
ed on cppOBtng sides of saitJ ^'pper mpe. 

17, The system as recited in ciaim 1 2, whereir? a center 
of said allrasorjic welding apparatus and a center 
of said conduction heat seaffng apparatus are sep- 
arated by a distance equaJ to a width of a paci<age. 

18, Thesysietn as ■eciied in cSairn 13, wiiBresn scenler 
of said iiiEnasonic wetdfrsg apparaius, a ctsnter of 
satti conduction iieat sealing apparatus and said 
cuffiDg msans are spaced at increments equal to a 
width of a package. 

19, A method for forming slider end stops, comprising 
Ehe following steps: 

advancing s wets of pacitsging fifm material 
having a dipper tapo joined thereto to a first sta- 

at said first staiion. sjltrasenically sscjmpir»g said 
zipper tape in first and second areas, said first 



a tp t\ qt- 
b< iwo c 1 tid ) t ! ) i f 
cude or q oj stf Dfh-» exten gentrally 
transverse to said fenothwtse dttection. a por- 
tion of ma zipper fa^e * thin d tnird i e 
ben deformed and pot on " sadpacice inq 
ftin^ rratetwi witfitn n d e e be n jo lej 
to form a seal havmo a predetermined widih. 

20. The method as recited in claim 1 9, f urtiier compris- 
ing the stops of: 

advancing said web by one pacl<,qgs wicftfi fn 
said iengtfiwis® direction so ttjat said third area 
is in register with a ciiitiiig instrument at a third 
siation; and 
ai safd ihird ssaSon, cutting saici zippertape and 
said pacl<aging fiim niaieriai along a siiafgiit 
line ifiiersecting dividing said third area to 
sspa;iate 8 p&cKags, 

21 . The method as recited in claim 1 9, further compris- 
ing the step of joining said zipper tape to opposing 
walls of said pacscaging film matsfia! prior to said 
first advancing step, 

22. The method as recited in ciaim 1 S< further compris- 
ing the step of motinting a slider to a portion of said 
zipper tape. 

23< The method as recited in claim 1 9, wherein said zip- 
per comprises first and second rails, said raiis being 
deformed during said conduction heal sealing step, 
but not during said ultrasonic stomping step, 

24. An apparatus for forming packages having slider- 
operated zippers, comprising first and second sta- 
tions having respaciive regiairalion points spaced 
at a dis-arieo equal to ono or more package widtJis 
aiong a rsjachine difecSion, wfierein: 



said first statioi 
ing apparatus configured to ufirasonically 
s;orT;p a /ippar iapa in first and second areas 
spaced irj said machina direction, said first and 
second areas being separated by a gap; and 
said second station comprises conducJion heat 
seaitng apparatus configured to heat seal pack- 
aging film rriatefiaj in a third area that lies at 
•oast partly in said gap beti.veon said first and 
secofjS areas and ineiifdes a cQntiguoiis strip 
that extends generally transverse to .said ms- 
Chine direction, a portson of said zipper tape 
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within said third area iseing iSefOfmed and por- 
tions of said jjackaging film matenai within said 
third area seing joined to form a seaS having s 
predetermineci width. 

25, Trte apparatus as recitad in cSasm 24, further com- 
pfisirtg a Ehird sfatson having a registfation poini 
spaced at a distance equai to orss or more paci<age 
widttis aiofjg said mschine direction {ram said reg- 
isti'stion peim ef said seoond statian . wherein said 
Ehird stsiion corriprises a cutting davice for cutting 
said 2jpp8r tape and sasd packaging iiim materiaS 
aiong 3 straight Stis (ntsrsectsng and dividing said 
third area to separate a paci<age. 

IS 

26. The appsrattis as recited isi d&m 24, wherein said 
uitrasonic welding apparatus comprises a horn and 
m anvii, saitJ hom comprising two prongs separat- 
ed i3y a gap , each of said prongs comprising an end 
soffacs corsffonting said anvif.. eaofs of said end sur- so 
faces having a? least a portiori thst is MX, said fiat 
porttons being generaliy coptanar, 

2:7. The appB:<jii;s as reciied in claim 24. wherein ssid 
Gonduotion fieai sealing app.'iratus corrtprises a pair 
of Riuisjaliy aiigned .^tid opposing seating bars silu- 
ated on opposing sides of said zipper fsps and said 
packaging fiim matefiai. 
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